Northern grasshopper mice (Onychomys leucogaster) are among the most highly carnivorous rodents in North America. Because predatory mammals may have specialization of senses used to detect prey, we investigated the organization of sensory areas within grasshopper mouse neocortex and quantified the number of myelinated axons in grasshopper mouse trigeminal, cochlear, and optic nerves. Multiunit electrophysiological recordings combined with analysis of flattened sections of neocortex processed for cytochrome oxidase were used to determine the topography of primary somatosensory cortex (S1) and the location and size of both the visual and auditory cortex in adult animals. These findings were then related to the distinctive chemoarchitecture of layer IV visible in flattened cortical sections of juvenile grasshopper mice labeled with the serotonin transporter (SERT) antibody, revealing a striking correspondence between electrophysiological maps and cortical anatomy. J. Comp. Neurol. 519:64-74, 2011. 
disarmed by first immobilizing the stinger and then consuming the cephalothorax (Langley, 1981) . Preying on lubber grasshoppers requires an initial attack aimed at the powerful legs that could otherwise injure the grasshopper mouse (Whitman et al., 1986) . In the case of vertebrate prey, such as the horned lizard, vulnerable points such as the eyes are attacked to avoid the spiny scales (Frank, 1989) . Small mammalian prey are often killed by an incisor bite aimed at the base of the skull (Bailey and Sperry, 1929) and occasionally grasshopper mice even strangle prey (Egoscue, 1960) .
Grasshopper mice first diverged from Peromyscus (deer mice) in the late Miocene, $6 million years ago, appearing in their present form in the middle Pliocene (Hibbard, 1968; McCarty, 1978) . Fossil records of dentition suggest that grasshopper mice retained an omnivorous lifestyle until the radiation of deer mice and concurrent onset of competition for resources, at which point a transition to a carnivorous lifestyle became evident in the Pleistocene (Carleton and Eshelman, 1979) . Grasshopper mice appear to have developed numerous specializations for predation, including: long claws that aid in seizure of prey with the forepaws, well-developed jaw muscles allowing strong bite force and a wide gape for consuming larger prey, modified dentition with shortened incisors and molars that are less adapted for grinding plant matter (Fig. 1B) , and a modified stomach optimized for increased digestion of insects (Bailey and Sperry, 1929; Horner et al., 1964; Landry, 1970; Satoh and Iwaku, 2006) . Here we investigate their central nervous system to explore potential neural correlates of the transition to carnivory. An additional goal is to provide data for comparative studies aimed at determining features of cortical organization common to mammals and features that may be unique to specific lineages or lifestyles. Using multiunit electrophysiological recordings, we delineated the topography and orientation of neocortical sensory areas in the grasshopper mouse, with a focus on primary somatosensory cortex. We relate these findings to modules and barrels in S1 and provide evidence for a least one additional somatosensory area in lateral cortex. In addition, we identify an auditory area and primary visual cortex (V1). Finally, we counted myelinated axons within the trigeminal, optic, and cochlear cranial nerves in order to assess the relative importance of somatosensation, vision, and audition in grasshopper mice.
MATERIALS AND METHODS Animals
Adult northern grasshopper mice (Onychomys leucogaster; n ¼ 9) from laboratory colonies at the University of Arkansas, Little Rock and the University of Wisconsin, Stevens Point, were pair-housed and provided free access to food (rodent chow supplemented with mealworms and wax worms) and water in a 14/10-hour light/dark cycle at 68-77 F. Additionally, three pups were obtained from an adult breeding pair and killed at P7, P9, and P13 (weights of 6.5, 6.9, and 9.0 g, respectively) to examine the timeline of serotonin transporter (SERT) expression in the neocortex. The skull of one additional adult grasshopper mouse was cleaned, sputtercoated with gold, and imaged using a Tescan Vega-II scanning electron microscope (Tescan USA Inc.) to illustrate cranial and dental features (see Fig. 1B ). All research procedures were approved by the Institutional Animal Care and Use Committee at Vanderbilt University. A grasshopper mouse skull imaged using a scanning electron microscope illustrates dentition modified for carnivory. Image for A provided by Jan Decher. The black background was digitally shaded in B.
Electrophysiology
A surgical plane of anesthesia was induced with an i.p. injection of 15% urethane in distilled water (1 g/kg) in adult grasshopper mice. Additional injections of 10% ketamine (15 mg/kg, i.p.) were given as needed. Body temperature was maintained with a heating pad and hot water bottles. Animals were secured by a head post with dental cement, and the left hemisphere of the cerebral cortex was exposed by craniotomy with the dura removed. The brain was protected with liquid silicon and a digital photograph of the cortical surface was taken. Tungsten microelectrodes (1.0 MX at 1 kHz) placed perpendicular to the cortical surface were used to perform multiunit electrode recordings in layer IV of the cortex. Neuronal responses were amplified and delivered to an oscilloscope and speaker. Selected electrode penetration sites were marked with electrolytic lesions (10 lA while withdrawing the electrode at 50 lm/sec) to serve as anatomical landmarks.
Receptive fields of neurons at each penetration site were mapped by stimulating the teeth, vibrissae, and body surface. Mapping of receptive fields focused on cutaneous stimulation of the animal's body using calibrated monofilaments (von Frey hairs, synthetic hairs for quantitative mechanical stimulation of skin receptors). Responses to periodontal receptors of the teeth were evoked by light touch (using von Frey hairs) or light taps. Moving beams of light were used to identify visual responses. A series of clicks was used to evaluate auditory responses, although specific frequencies were not defined. Specific retinotopy and tonotopy of visual and auditory cortex, respectively, were not explored.
After each recording procedure was complete, grasshopper mice were given an overdose of sodium pentobarbital (at least 120 mg/kg, i.p.) and perfused transcardially with 0.01 M phosphate-buffered saline (PBS; pH 7.2), followed by 4% paraformaldehyde in 0.01 M PBS (pH 7.2). For each specimen, the brain was removed and postfixed overnight. The cortex was separated and flattened, then cryoprotected in 30% sucrose/PBS, and a freezing microtome was used to cut sections at 50 lm parallel to the cortical surface.
Cortical immunohistochemistry and histochemistry
For each specimen, after sectioning, the left hemisphere was processed for the metabolic enzyme cytochrome oxidase (Wong-Riley, 1979) to reveal sensory areas. The right hemisphere of each juvenile specimen was processed using the anti-5-HT transporter antibody (SERT; rabbit polyclonal, 1:1,000; Calbiochem/EMD Biosciences, La Jolla, CA; isotype IgG; catalog number PC177L). The immunogen was a synthetic peptide corresponding to amino acids 602-622 of rat 5-HT transporter, and the specificity of this antibody has been determined by immunoblotting analysis using rat brain extracts of the cortex, hypothalamus, midbrain, and hindbrain, which specifically detected a single band (Calbiochem/EMD Biosciences). This protein has been shown to recognize the serotonin (5-HT) transporter in the cortex, raphe nuclei, hypothalamus, and spinal cord of rats (Coccaro and Murphy, 1990; Blakely et al., 1994; Zhou et al., 1996; Boylan et al., 2000) , and staining specificity has been previously characterized in rats (Coccaro and Murphy, 1990; Blakely et al., 1994; Zhou et al., 1996; Boylan et al., 2000) , mice (Eagleson et al., 2007; Hoerder-Suabedissen et al., 2008) , humans (Verney et al., 2002) , vervet monkeys (Way et al., 2002) , and chimpanzees and rhesus macaques (Raghanti et al., 2008) . Staining is completely eliminated by pretreatment of antibody with Serotonin (5-HT) Transporter Control Peptide (Calbiochem/EMD Biosciences; catalog No. PP87) at a concentration of 5 lg/ ml. Controls for the specificity of SERT labeling were provided by the use of preadsorption controls as well as the demonstration that labeling was characteristic of thalamocortical projection zones, producing a pattern of immunoreactivity that appeared identical to that of other rodents (see, e.g., Eagleson et al., 2007) . Negative controls omitting the primary antibody controlled for the specificity of the secondary antiserum. Sections were initially collected in tissue freezing medium and stored at À20 C for $3 weeks. Briefly, as described elsewhere (Boylan et al., 2000; Eagleson et al., 2007) , free-floating sections were incubated in primary antibody (anti-SERT) for 72 hours at 4 C, followed by secondary incubations in biotin-SP-conjugated donkey anti-rabbit IgG (1:1,000; Jackson Immunoresearch, West Grove, PA) for 1 hour at room temperature and processed by using the Vectastain ABC histochemical method (Vector, Burlingame, CA). Sections were treated for 4 minutes at room temperature in 0.5% 3 0 3 0 -diaminobenzidine (DAB) with 0.05% H 2 O 2 .
The sections were washed, mounted onto gelatin-subbed slides, dehydrated with alcohols, cleared with CitriSolve (Fisher), and coverslipped in DPX (Fisher).
Cortical area measurement
Gray-scale images of histological sections were acquired with a Zeiss AxioCam HRc camera (Zeiss, Jena, Germany) mounted onto a Zeiss Axioskop microscope and using Zeiss Axiovision 4.5 software. Images were imported into the public-domain program ImageJ, version 1.33, for morphometric analysis. Figures were prepared in Adobe Photoshop CS3 (Adobe Systems, San Jose, CA) and adjusted to optimize contrast. Neocortical areas were measured using optimal tangential sections reacted for SERT or CO. Only those sections with the entire posteromedial barrel subfield (PMBSF) or primary visual area (V1) present were analyzed. The PMBSF and forelimb areas of S1, as well as area V1, were measured in representative sections with the clearest outline in flattened cortical sections from juvenile specimens (P7 and P9) reacted for SERT. Forelimb area is reported as a percentage of S1 both including and excluding oral/intraoral modules, because these latter areas might have been excluded from previous analyses. Flattened cortical sections from adult specimens processed for cytochrome oxidase were also measured for posteromedial barrel subfied (PMBSF) and V1 area.
Nerve processing and axon quantification
After perfusion, portions of the optic (n ¼ 4), trigeminal (n ¼ 4), and cochlear (n ¼ 3; $1 mm for each) nerves were excised and placed in 2.5% glutaraldehyde in 0.1 M PBS, pH 7.4, for at least 1 hour. Each sample was washed twice with 0.2 M PBS, pH 7.4, for 10 minutes and postfixed for 2 hours with OsO 4 in 0.1 M PBS, pH 7.4. Samples were then washed twice in 0.1 M PBS, followed by dehydration in a graded series of ethanol washes, culminating in three changes of 100% ethanol. Individual samples were then placed on a rotator overnight in a 1:1 mixture of EMBed812 (EM Sciences) to 100% propylene oxide. This was followed by placement in 100% EMBed812 resin for 2 hours. Finally, samples were polymerized in an oven at 70 C overnight.
Samples were sectioned with a diamond knife (Diatome US, Hatfield, PA) on a Reichert Ultracut E ultramicrotome at 0.5 lm. Sections were transferred to glass slides, stained with 1% toluidine blue, and coverslipped. Optimal cross-sections of each nerve were imaged at Â100 as described above. Images were imported into Adobe Photoshop CS3 and montaged to create a composite image of the entire nerve. Axons were then counted manually (see Fig. 4 ).
RESULTS

Histochemical and immunohistochemical characterization
Because serotonin immunoreactivity presents a transient postnatal pattern in the primary sensory cortical areas of rats, mice, and hamsters that matches the distribution of thalamocortical axon terminals (Fujimiya et al., 1986; D'Amato et al., 1987; Rhoades et al., 1990; Bennett-Clarke et al., 1993; Boylan et al., 2000) , we first used immunohistochemistry to determine the developmental time course of expression of SERT on thalamocortical afferents in the primary sensory areas of the cortex. SERT expression was present at P7 and P9 but became barely discernible at P13 (Fig. 2) , a time course intermediate between that of mice (Fujimiya et al., 1986) and rats (D'Amato et al., 1987; Boylan et al., 2000) . The labeling of thalamocortical afferents allowed us to clearly delineate clearly the boundaries of primary sensory areas . A-C show the time course of expression of SERT for thalamocortical afferents in the primary sensory areas. In postnatal grasshopper mice, SERT expression persisted until P13 (C), when it became barely discernible, a time course similar to that of other rodents. SERT labeling also corresponded well with flattened cortex sections through layer IV that were processed for cytochrome oxidase and distinguished primary sensory areas. Scale bars ¼ 2 mm.
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The Journal of Comparative Neurology | Research in Systems Neuroscience in flattened preparations of neocortex. Subsequent electrophysiological recordings revealed how the different modules visible in S1 corresponded to representations of various body parts (Fig. 3) . SERT labeling also corresponded well with flattened cortical preparations sectioned through layer IV and processed for cytochrome oxidase, differentiating regions of chronically high metabolic activity and thus distinguishing primary sensory areas (Wong-Riley, 1979) . Characteristic CO-dense regions were present for the head, trunk, and limb representations within S1, including prominent barrels within the head representation and a large forelimb representation relative to the hindlimb. Far lateral cortex also contained multiple modular representations of oral structures, including the tongue, lower and upper incisor, and intraoral regions.
We quantified the area of V1 along with the area of a well-defined portion of S1, the PMBSF, to allow comparisons with other species (e.g., see Kaskan et al., 2005) . Total neocortical area in juvenile grasshopper mice (n ¼ 2) was 36.70 6 0.32 mm 2 , with V1 occupying 4.26 6 0.54 mm 2 ($12%) and PMBSF of S1 occupying 0.90 6 0.08 mm 2 ($5%). Total neocortical area in adult grasshopper mice (n ¼ 4) was 58.31 6 1.44 mm 2 , with V1 occupying 8.47 6 0.46 mm 2 ($15%) and PMBSF occupying 2.98 6 0.10 mm 2 ($5%). To further assess the dedication of neural resources across the primary sensory modalities, the optic, trigeminal, and cochlear nerves were sectioned and the number of axons within each was quantified (see Fig. 4 ). The trigeminal nerve was by far the largest in absolute size, but it contained only onethird the number of myelinated axons (24,105) found in the thinner optic nerve (78,646). The cochlear nerve was the smallest, containing only 5,887 myelinated axons.
Multiunit electrophysiological recordings: primary somatosensory cortex
Recordings were made from nine adult grasshopper mice for a total of 564 electrode penetration sites with strong responses to light stimulation of the skin, fur, whiskers, and periodontium. Primary somatosensory cortex (S1) was identified as a complete and systematic representation of the contralateral body surface. The somatotopic map for S1 was orderly and continuous in each case with a single representation of each body part present. Figure 5 shows the recording data from a representative case with 68 electrode penetrations from which responses were recorded while stimulating the body, face, and periodontium (additional cases can be seen in Supp. Info. Figs. 1-4) . These recordings delineated a complete map of the contralateral face and body surface with responses to stimulation of the skin surface and pelage fur, whiskers, incisors, tongue, and intraoral region. Within S1, the orientation of the body representation was inverted such that the hindlimb and tail were located medially and the face and oral structures were located laterally. The somatotopic organization of the body representation is shown with receptive fields illustrated for a progression of selected penetration sites (Fig. 5 ; note that numerical and alphabetical order does not necessarily reflect temporal progression during recordings). Penetration sites 1-3 delineate the location of the hindlimb representation (site 1, located medially) relative to the trunk (site 2) and the forelimb (site 3). The digits were located rostrally within the forelimb representation, and there was a rostral-to-caudal progression from the thumb to more distal digit representations (Fig. 5, sites  4-7) , respectively, as has been shown in other rodents (Dawson and Killackey, 1987; Henry et al., 2006) . The forepaw representation appeared to be relatively large in grasshopper mouse S1. This was evident primarily during electrophysiological mapping. Among the 564 recording sites across nine animals, 91 responded to forelimb stimulation and 69 were specific to the forepaw. Also, despite the otherwise broad receptive fields characteristic of S2/PV, recording sites responsive to the forepaw alone were found in several instances (see below). In the flattened cortex preparations labeled for SERT, the forelimb representation occupied 17.5% of S1 in the P7 grasshopper mouse (19% with oral/intraoral modules excluded) and 15.5% of total S1 in a P9 grasshopper mouse (17.2% with oral/intraoral included).
Electrode penetrations farther laterally in cortex responded to stimulation of the head beginning with the chin, followed by the lower lip and tongue, the intraoral region, and the upper lip and upper incisor as the electrode was moved more laterally (Fig. 5, sites 8-15 ). Site 15 responded to stimulation of both the upper and the lower incisor and might correspond to the mixed incisor representation found in rat S2 (Remple et al., 2003) . This sequence continued to a penetration site responsive to stimulation of the nose (site 16) and a rostrocaudal sequence of individual whiskers (sites 17-19). A separate pair of penetrations (sites A, B) illustrates the orientation of the vibrissae representation, with a ventrally located vibrissa on the mystacial pad (site A) represented medial to a dorsally located vibrissa (site B) of the mystacial pad. Two additional sites in this case responded more broadly and weakly to tactile stimulation of the forepaw (site a) 
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Additional somatosensory areas
Along the caudolateral extent of S1, responses to stimulation of the body surface were weaker and associated with larger receptive fields. Recordings identified at least one additional representation of the contralateral body surface composed of a smaller, mirror image of S1 and sharing a common border at the midline representation of the face and snout. Within this area, the face representation was located rostromedially, and the limbs and trunk were located caudolaterally. Four cases (Fig. 5 , Supp. Info. Figs. 1, 3, 4) provided evidence for additional somatosensory areas lateral to S1; however, the most complete map is shown in Figure 6 (showing S2/PV; for the complete case see Supp. Info. Fig. 4) . Receptive fields for the whiskers generally encompassed the entire mystacial field (e.g., Fig. 5, site b) , and receptive fields for the body often included limbs and trunk (Fig. 6, site b) or almost the entire contralateral body surface (Fig. 6 , sites e, f). Although this area was darkly labled in SERT-processed sections from juveniles, it did not contain barrels typical of the S1 representation of whiskers and forepaw pads.
The overall somatotopy in this region suggests that many of the electrode penetrations were located in S2 (see, e.g., Sur et al., 1981; Krubitzer et al., 1986) . The facial representation was organized such that rostral surfaces of the periphery were represented more rostrally (e.g., Supp. Info. Fig. 3, sites a, b) , whereas the forelimb representation was located lateral to the face representation (Fig. 5, sites a, b; Fig. 6, sites a, b) , and at some sites the receptive fields were restricted to the forepaw (e.g., Fig. 5 , site a, see also Supp. Info. Fig. 3, site c) . As the electrode was moved more caudally, the trunk, hindlimb, and tail representations were identified (Fig. 6, sites b-f ).
Visual and auditory areas
Although receptive fields were not mapped, strong visual and auditory responses were obtained from a number of cortical areas. Large areas of neocortex were devoted to vision, and a smaller area of cortex responded to auditory stimuli (e.g., Figs. 5). In one case (Supp. Info. Fig. 3 ), cortical areas rostral and caudolateral to visually responsive cortex responded to both auditory and visual stimuli, although auditory responses rapidly habituated.
DISCUSSION
Using multiunit electrophysiological recordings, combined with sections of flattened neocortex, we investigated the organization of S1 and found evidence for at least one additional somatosensory area in the lateral cortex of grasshopper mice. Primary visual cortex and an auditory area were also identified based on their distinctive appearances in sections processed for CO or SERT immunolabeling and their responses to visual and auditory stimuli. In addition, myelinated axons were quantified from trigeminal, optic, and cochlear nerves. A composite showing the relative sizes of sensory areas within the 
Organization of grasshopper mouse neocortex
The Journal of Comparative Neurology | Research in Systems Neuroscience neocortex as well as the topographical organization of primary somatosensory cortex is shown in Figure 7 .
Primary somatosensory cortex
The neocortex of the grasshopper mouse contains a large and distinctive primary somatosensory cortex (S1) consisting of a complete somatotopic map of the contralateral body surface, as found in other rodents (Welker, 1971 (Welker, , 1976 Dawson and Killackey, 1987; Waters et al., 1995; Henry et al., 2006; Campi et al., 2007) . S1 was easily identified in grasshopper mice based on relative location, orientation, histological characteristics, and response properties. In particular, the cortex from juveniles processed for SERT provided a striking correlation between histologically visible modules, including barrels, and the representations of different body parts (Figs. 2,  3) .
As in most other rodent species, the large mystacial vibrissae dominated the somatosensory representation and corresponded to a prominent barrel field visible in both CO-and SERT-processed sections. Smaller barrels were located more rostrally and laterally, corresponding to the microvibrissae (buccal pad) around the oral region. At the far lateral and rostral extreme of S1, responses were obtained primarily from oral structures, including the lips, tongue, and teeth. This region of cortex is not always investigated during electrophysiological experiments, perhaps because of its far lateral position in the neocortex and the difficulty localizing oral receptive fields. However, recent investigations suggest that most mammals have a relatively large representation of oral structures in this location (Manger et al., 1996; Jain et al., 2001; Remple et al., 2003; Kaas et al., 2006; Iyengar et al., 2007) .
The forepaw representation also appeared to be a relatively large component of grasshopper mouse S1. Behavioral observations indicate that grasshopper mice initially use their forepaws to seize and manipulate fast-moving prey such as crickets. In contrast, deer mice (rodents of similar size and overlapping habitat) and hamsters seize prey with their mouth (Langley, 1994) . This suggests a more specialized attack by grasshopper mice (Eisenberg and Leyhausen, 1972 ) that relies on the forelimb, and perhaps corresponds to a magnification of this representation relative to other rodents (Dawson and Killackey, 1987) .
Additional somatosensory areas
Evidence for at least one additional somatosensory area was found in lateral cortex. In the most extensive case, a complete representation of the contralateral body surface (e.g., Fig. 6 ) was found, with the face and whiskers represented more rostromedially, whereas the limbs and trunk of the body were represented caudolaterally. This area was a mirror image of S1, with a common border along the midline of the snout and vibrissae fields. As the electrode was moved laterally, across the S1 border, receptive fields became markedly larger, as has been reported for both S2 and PV (Nelson et al., 1979; Carvell and Simons, 1986; Krubitzer et al., 1986 Krubitzer et al., , 1995 Krubitzer and Kaas, 1990; Krubitzer and Calford, 1992; Remple et al., 2003) . The larger receptive fields were consistent with the small overall size of S2 and PV compared with S1, following the principle that receptive field size is inversely proportional to area of neocortical representation (Sur et al., 1980) . Because two lateral somatosensory areas (S2 and PV) are found in most small mammals, it seems likely that we have recorded from both S2 and PV in different cases in the present investigation. Thus we have labeled the area S2/PV to reflect this interpretation.
Visual and auditory cortex
A distinctive primary visual area (V1) was identified in flattened cortical sections (e.g., Fig. 3 ) and electrophysiological mapping (e.g., Fig. 5 ) of grasshopper mouse neocortex. Additional visual responses were obtained lateral to V1, some of which almost certainly correspond to V2 as identified in a wide range of mammals and other rodents (Rosa and Krubitzer, 1999) . V2 typically occupies a band of cortex just lateral to V1 and contains a retinotopic map in a mirror image of V1. In one case, areas between V1 and the auditory area responded to both visual and auditory stimuli (Supp. Info. Fig. 3) , and, in another case, there was interdigitation of somatosensory and visual stimuli (Supp. Info. Fig. 4 ), suggesting that cortex lateral to V2 may be involved in multimodal processing and that perhaps some parts of V2 and auditory cortex process multiple modalities (see, e.g., Campi et al., 2007) . Further studies would be necessary to evaluate whether visual structures (V1 and the optic nerve) are larger than would be predicted allometrically for grasshopper mice (see Kaskan et al., 2005; Finlay et al., 2008) and, if so, whether that might be an adaptation to predation. Deer mice would be a particularly intriguing comparison as a closely related and more herbivorous species.
A distinctive and uniformly dark area in CO-and SERTprocessed sections corresponded to auditory cortex, as is often reported for other species. The histochemically apparent region responded to auditory stimuli and was relatively small compared with primary somatosensory and visual areas. However, auditory responses were found beyond the boundaries of this module in some cases (see Supporting Information), suggesting that a larger extent of cortex may be involved in auditory processing than indicated by the borders of the CO-dense region.
Behavioral studies of grasshopper mouse auditory acuity have produced contradictory results. Although several studies suggest that audition is well developed in the grasshopper mouse and important for capturing prey (Bailey and Sperry, 1929; Egoscue, 1960; Langley, 1983) , sound localization tests revealed a poor discrimination threshold similar to that of other rodents (Heffner and Heffner, 1988) . Despite poor discrimination thresholds, grasshopper mice appeared to make more efficient use of binaural cues than their herbivorous counterparts (Heffner and Heffner, 1988) but otherwise did not appear to have specialized levels of auditory sensitivity for predation (Heffner and Heffner, 1985) . However, the repertoire of vocalizations and use of calling behaviors, particularly alarm calls, in the grasshopper mouse is thought to be extensive and critical for survival. Many of these calls exist in the ultrasonic range, which was not explored in the present study and might account for a larger area of auditory cortex than was delineated electrophysiologically.
In summary, grasshopper mouse neocortex is dominated by large visual and somatosensory areas and a smaller auditory region in lateral cortex. This is generally consistent with the volumes of afferent input quantified for selected cranial nerves, with approximately 78,600, 24,100, and 5,800 myelinated afferents found in the optic, trigeminal, and cochlear nerves, respectively. Flattened sections of juvenile cortex processed for SERT reveal the precise borders of primary visual cortex, the detailed representations of individual body parts in primary somatosensory cortex, and the approximate size of an auditory area that likely includes A1 and perhaps surrounding auditory areas.
